
 
 
 

PRELIMINARY HYDROLOGY 

CALCULATIONS 
 

FOR 
 
 

BRIDGE UPLAND  
NORTHEAST CORNER OF FOOTHILL BLVD. 

AND CENTRAL AVENUE 
UPLAND, CALIFORNIA  

PREPARED FOR 
 

BRIDGE DEVELOPMENT PARTNERS 
1334 PARKWAY AVENUE, SUITE 310 

MANHATTAN BEACH, CALIFORNIA 90266 
P. (213) 805-6350 

FAX (310) 853-8423 
 

 
MAY 7, 2018 

REVISED APRIL 3, 2019 
REVISED JULY 22, 2019 

REVISED SEPTEMBER 27, 2019 
REVISED NOVEMBER 13, 2019 
REVISED NOVEMBER 22, 2019 

REVISED JANUARY 21, 2020 
REVISED JANARUY 24, 2020 

 
 

JOB NO. 3651 
 
 

PREPARED BY 
 

THIENES ENGINEERING 
14349 FIRESTONE BLVD. 

LA MIRADA, CALIFORNIA 90638 
P. (714) 521-4811 

FAX (714) 521-4173 



kristie
Model

kristie
Text Box
1/24/2020







 

DISCUSSION 

 

 

The proposed commercial site encompasses approximately 50.25 acres. Improvements to 

the site include one warehouse type building. The building is approximately 201,096 

square feet.  The building has two truck yard areas as well as vehicle parking.  

Landscaping is located throughout the project site. 

 

 

County/City Hydrology 

 

San Bernardino County Flood Control District’s Comprehensive Storm Drain Plan 

Project No. 1-7, dated July 1966, appears to have tabled the easterly half of the project 

site (Area B9) to a storm drain system in Benson Avenue. The westerly half of the project 

site (southerly portion of Area 7A) appears to be tabled to a future storm drain system in 

Central Avenue.  This study also shows a portion of the airport to the north (northerly 

portion of Area 7A) draining to the project site. The provided drainage maps to not 

indicate peak flow rates. 

 

The West Upland Master Storm Drain Plan appears to have updated the older 

Comprehensive Storm Drain Plan. Exhibit “A” – Hydrology Map, dated June 2001, 

provided by the City shows the majority of the project site (Areas B6, B7, B10, B11 and 

B12) tabled westerly in Foothill Boulevard to detention areas located south of Foothill 

Boulevard and east of San Antonio Channel.  This exhibit does not indicate peak flow 

rates.   

 

See Appendix “A” for reference County and City hydrology plans. 

 

 

Existing Storm Drain Facilities 

 

There is an existing storm drain system in Benson Avenue.  The upstream portion of this 

storm drain is at the intersection of Benson Avenue and 13th Street (east) and Cable 

Airport Drive (west). The drain continues southerly in Benson Avenue to Arrow 

Highway. Here, the drain continues westerly in Arrow Highway ultimately to Arrow 

Highway Basin located between Arrow Highway and Huntington Drive east of San 

Antonio Creek Channel.  Hydrology for this storm drain system was not available from 

the City.  It does not appear that a significant portion of the project site is tabled to the 

Benson Avenue storm drain system.   

 

There is a 42” lateral to the Benson Avenue storm drain at the northerly side of Foothill 

Boulevard.  However, this drain appears to serve the existing Lowe’s site and other 

commercial sites located to the east of the project site. 

 



There is an existing storm drain in 11th Street located south of Foothill Boulevard.  This 

drain intercepts runoff from the upstream portion of the Benson Avenue storm drain, thus 

providing relief to downstream portions.  The storm drain continues westerly to Dewey 

Way. While this storm drain shows an increase in peak flow rate at Central Avenue, it 

does not appear that this drain was intended for flows tabled to Central Avenue from 

Comprehensive Storm Drain Plan Project No. 1-7. 

 

There is an existing storm drain system in Dewey Way.  This storm drain traverses 

southerly from Foothill Boulevard to an existing Arrow Highway basin located south of 

Arrow Highway.  Dewey Way is approximately 1250’ west of the project site.  The plans 

show a 72” lateral in Foothill Boulevard that extends about 400’ easterly.  The hydrology 

study or drainage maps to this storm drain were not available from the City.  However, 

based on the Master Plan and peak flow rates shown on the plan it appears that the 

project site is tabled to the 72” Foothill lateral. 

 

Finally, the Cable Airport to the north appears to have an onsite drainage system.  The 

majority of runoff from the airport is conveyed westerly to a storm drain system that 

continues southerly and connected to the previously mentioned Dewey Way storm drain 

system.  It does not appear that the Airport drains directly to the project site.   

  

See Appendix “A” for reference storm drain facilities. 

 

 

Existing Condition Hydrology 

 

The project site is currently an undeveloped dirt lot with native vegetation.  There are 

several stockpiles of dirt/rocks on the westerly portion of the project site.  There are 

several existing commercial developments and open areas south of the project site.    

 

Foothill Boulevard has a high point roughly midway between the east and west 

boundaries of the site.  Runoff from approximately half of the site ultimately drains 

easterly towards Benson Avenue with the other half draining westerly towards Central 

Avenue.    

 

Runoff from the site generally drains from north to south towards Foothill Boulevard. 

While there are several large stockpiles of dirt on the site. It is assumed that runoff 

generally goes around these stockpiles and therefore elevations in the rational method 

model assume the stockpiles are just part of the overall area that is considered as barren.    

 

The easterly portion of the site (nodes 100-102 and 200-202 on the existing condition 

hydrology map) ultimately drains to Foothill Boulevard through the adjacent properties 

and open spaces to the south. These areas then appear to drain easterly in Foothill 

Boulevard. The 100-year peak flow rate for these area is approximately 21.2 cfs and 23.6 

cfs, respectively. 

 



The stockpiles and areas adjacent (nodes 300-303 and 400-402) drain from north to south 

ultimately to Foothill Boulevard.  It appears these flows continue westerly in the street.  

The respective 100-year peak flow rates are approximately 53.6 cfs and 47.6 cfs. Adding 

up the individual existing condition peak flow rates yields a total 100-year peak flow rate 

of 146.0 cfs.  

 

See Appendix “B” for existing condition hydrology calculations. 

 

 

Proposed Condition 

 

Runoff from the easterly parking lot (nodes 100-104 on proposed condition hydrology 

map) will generally drain from north to south to catch basins located in the parking areas.  

A proposed storm drain, Line “B”, will convey runoff southerly through the drive aisle.  

This flow will combine with the runoff from the southeasterly parking area (nodes 110-

112) at node 113. These flows continue westerly in Line “A” through the southerly 

parking lot. 

 

Flow from the southerly half of the proposed building and the southerly truck yard area 

(nodes 120-121) will be intercepted in catch basin located in the truck yard area.  A storm 

drain conveys runoff southerly to confluence with Line “A” (at node 122). Continuing 

westerly, a portion of the southerly parking area is then added to the Line “A” storm 

drain system (at node 123). Line “A” continues westerly, ultimately connecting to Line 

“C” (at node 303).  

 

Runoff from the northerly parking area, the northerly half of the proposed building and 

the northerly truck yard area (nodes 200-202) drain to catch basins located in the truck 

yard area.  A proposed storm drain, Line “C”, conveys runoff westerly around the 

proposed building.  Parking areas immediately west of the building (nodes 203-204) are 

also tributary to Line “C”.  Line “C” continues westerly then southerly at the westerly 

drive aisle.  The northwesterly parking area (nodes 300-301) is conveyed to Line “C” at 

this location (at node 302). 

 

Line “C” continues southerly and confluences with Line “A” in the westerly drive aisle.  

The westerly drive aisle, the southwesterly parking area and a portion of the southerly 

landscaped area is added to this storm drain system (at nodes 304 and 305).  

 

The total 100-year peak flow rate for this portion of the project site (nodes 100-305, 

47.55 ac) is approximately 173.7 cfs.  

 

The private storm drain system will connect to the proposed extension of the Foothill 

storm drain system at the Central Avenue cul-de-sac.  This storm drain continues 

westerly in Foothill Boulevard, ultimately connecting to the existing 72” existing storm 

drain approximately 250’ west of the project site. 

 



The existing downstream storm drain plan indicates a 100-year peak flow rate of 288.4 

cfs. The existing commercial development at the northeast corner of Dewey Way and 

Foothill Boulevard does not use this drain. It appears that the 72” storm drain has the 

capacity of the proposed development along with remaining areas on Foothill Boulevard.  

 

Flow from the proposed easterly driveways (nodes 400-401, 0.25 ac. and 500-501, 0.70 

ac) will sheet flow to Foothill Boulevard.  The 100-year peak flow rates for these areas 

are approximately 1.5 cfs and 4.2 cfs, respectively. 

 

The landscaped areas at the southerly portion of the project site (1.35 ac.) will continue to 

flow southerly to the existing commercial developments as under existing conditions.  

The 100-year peak flow rates for this area is approximately 7.6 cfs. 

 

The landscaped areas at the northeastern portion of the project site (0.35 ac.) will 

continue to flow easterly to the existing commercial development as under existing 

conditions.  The 100-year peak flow rates for this area is approximately 2.0 cfs. 

 

Therefore the total 100-year peak flow rate for the project site (50.25 ac) is 

approximately 188.9 cfs.   

 

See Appendix “B” for proposed condition hydrology calculations.  

 

 

Water Quality 

 

Roof and surface runoff will sheet flow into inlets where stormwater will be intercepted 

and diverted into the perforated CMPs for water quality treatment. This system will 

utilize infiltration as their primary form of treatment. This system stores stormwater 

runoff until it gradually exfiltrates into the underlying soil. Pollutant removal occurs 

through the infiltration of runoff and the adsorption of pollutants into the soil. This 

practice has high pollutant removal efficiency and can also help recharge groundwater, 

thus helping to maintain low flows in stream systems. 

 

 

 

Methodology 

 

San Bernardino County Rational Method program (by AES Software) was used for the 

hydrology calculations. The 1-hour rainfall value is 1.55 per the San Bernardino County 

Hydrology Manual.  The soil type is “A”.  See Appendix “A” for reference material from 

the Hydrology Manual.   

 



Summary 

 

The total proposed 100-year peak flow from the project site is approximately 188.9 cfs 

(173.7cfs at the westerly storm drain system + 5.7 cfs at the easterly driveways + 9.6 

from the landscape buffers).  The existing public storm drain in Foothill Boulevard is 

designed for a 100-year storm event and indicates a peak flow rate of 288.4 cfs. This 

leaves approximately 100 cfs for the smaller remaining developments at Foothill 

Boulevard. Therefore, the proposed project site does not have an adverse effect on 

existing downstream facilities.   
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